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Description 

BACKGROUNn OF THE INVENTIOM 

str JULT^"* °" '^'^If '° ^ "^"^^ particularly, the present invention relates to a 

sfretched. laminated f.lm surtable as a wrapping film which is excellent in cutlability. transparency, heat^esistance 
adherence, gas-bamsr property, anti-heat-shrinkage, and food safety. neai-resisiance. 

fbnd^,^T«2'!IIf toiown pad«ging film (wrapping film) used for the purpose of padaging articles, for example, 
•fo^safilm composed o^polyvnv^ 

to SS^S,^"^ TT"^ '"^ °' P'*'^'"^ ^"^'^ ^« '^^Q"^ electronic oven so as 

meltng or color change when heated to a high temperature, in other wo^te. to have an excellent heat resistance 
has a "^.flll'"' " '^'^'^Seous in that the heat-shrinkage is large. A polyethylene film 

ride Mm suffers from a problem of a whitening phenomenon which occurs when contacts with boiling water 
n,JZ '^'"l?"/ ^^"^ ^ heat-resistance, polyesters such as a polyethylene terephthalate (herei- 

^^^h wf ' TP^ ''^ ^"^^ '^'^ heat-resistance and an exceSent meSSl 

sfrenjh. but . .s drffKjuK to jmpart adherence to a PET. It is. therefore, difficult to apply PET to a wrapping fSTS 

forniofas.ngle-layerf.lm.Awrappinfl film is required to have an excellemcutt^^^ 

Z^'^^^T^"" " ^ "'"^ °^ « neces^n^ and 'rc^ wi,^ 

S« - "^'^ ' '"^"3 ^'^"^ ^'"9 «'9«" '^W* isattached to the 

mm in thickness into the shape of a saw is generally used. The case holding the " cutting edge" is generally a i^bcK 
Tills type of film is required to be easily cut by such a simple cutting mechanism as desired by the user However 

tl^T ^""^ ^"'"9 Concretely, at the fime of cutf ng. when a rifl occurs on a conventonS 

polyvinylidenes .Im, the film has a tendency of being cut obliquely along the rift instead of along 
conventional polyethylene film requires a considerably much pulling fb?ce at the time of ^Tng so Se^se it 
30 sometimes bent and the film is sometimes deformed. "imng. so inai me case is 

Furtherniore, a wrapping film which does not generate chlorine or the like during use or when burned has recenHv 
been demanded in consideration of environmental problems. e or wnen ournea. nas recently 

A packaging film comprising an inner layer and an outer layer composed of polypropylenes composition and an 
irrlermediate layer composed of aliphatic polyamides was proposed asVwrappingZS^ch gSSSS to «^^^^ 
(Japanese Patent Application Uid-Open (KOKAI) Nos. 2-321605, 3-13550. 3^^?. and 3™ 

mer ITe!^ te ^.^'IIS."' '""^i * T'"**"^ °' ^ ~"'«'™"9 "° <^^'"^ atom in a poly- 

e" i^sl^S; d^li"^^ ""^ '^^^^ 

that ^^r^!!fnn'.7'°"'f ^nd&iaken by the present inventore so as to solve this problem, it has been found 
that by sfretchmg a laminate comprising polyesters such as a PET resin as an intermediate layer and a polypropytenes 
composition as an outer layer and an inner layer composed of 1 00 parts by weight of polyprc^^es 2 toT^SJi S 
weigfrto^polybutene and/or polyisobutylene and 0.2 to 5 parts by we.^^^ 

H^-J^^a:^ r '"'"^ ^'^'^^y- heat-rLstanc'^XrencniSTriS^^^^^ 

heat shnntebilrty and food safety, especially excellent heat-resistance and cuttabiBty withtMJt iitpairing SrhS: 
properties (heat-r«istance and mechanical strength) of a polyester resin, and furtheMs SSTh^vSl-S^ 
the environmental problems. The present invention has been achieved on the basis of this finding. 

SUMMARY O F THE I^IVF^m^ lM 

ttje intermediate layer comprising polyesters (D) containing ethylene terephthalate units as the main component; 

^^Sh f '^y^' ^ '""^^ of not less than 0.4 kg/cm^. and a 180^ peel 

strength thereof of not more than 4 g/50 mm, . « w a iw pea 
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a tensile break elongation in the machine direction (» direction parallel to the direction of drawing) of not more than 
200%, 

a ratio of the tensile break elongation in the machine direction (=> direction parallel to the direction of drawing) and 
that in the transverse direction (= direction vertical to the direction of drawing) of not more than 3. 
5 a thickness of not more than 40 fim, and 

a thickness of the intermediate layer of 1 0 to 90% of the total f Om thickness. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 In the polypropylehes composition in the present invention, a larger amount of polypropylenes (A) than either of the 
polybutene and/or polyisobutylene (B) component and the poiyglycerin fatty acid ester (C) component is contained, and 
the polypropylenes (A) is used as the base material of the composition. 

As the polypropylenes (A), for example, a propylene homopolymer and a copolymer of propylene and a small 
amount of another comonomer such as ethylene and butene are usable. Examples of the propylene homopolymer are 

15 an isotactic polypropylene, a syndiotactic polypropylene and an atactic polypropylene. Among these, an isotactic poly- 
propylene Is preferable. As the copolymer of propylene and another comonomer such as ethylene and butene (content: 
0.5 to 7 wt%), a random copolymer and a block copolymer are both usable, but a propyiene-ethylene random copolymer 
containing 1 to 5 wt% of ethylene is preferable. The physical properties of the polypropylenes (A) may be appropriately 
selected in accordance with the purposes of use and conditions, but the polypropylenes (A) having a melt flow rate 

20 (MFR) of 0.5 to 20 g/10 min (measured at a tenperature of 230''C and with a load of 2.16 1^ in accordance with JIS K 
6758), more preferably 3 to 1 5 g/1 0 min, a density of 0.89 to 0.91 gfcvrP, more preferably 0.893 to 0.905 g/cm^ are pref- 
erable. 

The polytxjtene and/or polyisobutylene (B) in the polypropylenes composition acts as an adhesion component 
imparting an excellent adherence to the film produced. The physical properties of the polybutene and/or polyisobuty- 

25 lene (B) is not specified and may be appropriately selected in accordance with tiie amount, the kind of another copoly- 
mer component, and the purposes of use of the target composition. It is generally preferable that the polybutene and/or 
polyisobutylene (B) has a number-average nrx)iecular weight of 200 to 3,000, more preferably 400 to 2,000, and a vis- 
cosity of 300 to 50,000 cps, more preferably 500 to 15.000. The amount of polybutene and/or polyisobutylene (B) is 2 
to 30 parts by weight, preferably 5 to 25 parts by weight based on 1 00 parts by weight of the polypropylenes (A). If the 

30 amount of polybutene and/or polyisobutylene (B) is less than 2 parts by weight, it is difficult to impart a sufficient adher- 
ence to the film. On the other hand, if the amount exceeds 30 parts by weight, stickiness becomes to be disadvanta- 
geously caused by a large amount of bleeding, and tiie heat-resistance becomes to be lowered. 

The poiyglycerin fatty acid ester (C) in the polypropylenes composition used together with the polybutene and/or 
polyisobutylene (B) increases the adherence of the film. The poiyglycerin fatty acid ester (C) is a compound obtained 

35 by esterifying at least one hydrQxyl group of a glycerin condensation with a higher fetty acid having 8 to 22 carbon 
atoms. The polymerization degree of the glycerin condensation is generally 2 to 10. preferably 2 to 6, more preferably 
2 to 3. The number of hydroxyl groups of the glycerin condensation which are esterified is at least one, preferably at 
least one and not more tiian 70% based on tiie total number of hydroxyl groups, more preferably at least one and not 
more tiian 60% based on tiie total number of hydroxyl groups. The higher fatty acid may be either saturated or unsatu- 

.40 rated fatty acid having 8 to 22 carbon atoms. A higher fatty acid having 10 to 18 carkx)n atoms is particularly preferable. 
As examples of tiie poiyglycerin fatty acid ester (C). diglycerin monolaurate, diglycerin monopalmitate, diglycerin 
monooleate, diglycerin monostearate, diglycerin dioleate and triglycerin nrK>nooleate may be exemplified. Among these, 
diglycerin monooleate and diglycerin monolaurate are preferable. 

Two or more of these poiyglycerin fatty add ester (C) may be jointiy used. The amount of poiyglycerin fatty acid 

45 ester (C) used is 0.2 to 5 parts by weight preferably 0.5 to 3 parts by weight based on 100 parts by weight of the poly- 
propylenes (A). If the amount of poiyglycerin fatty acid ester (C) is less than 0.2 part by weight, it is difficult to produce 
a syn^gistic effect of the polypropylenes (A) and the poiyglycerin fatty acid ester (C). On tiie otiier hand, if the amount 
exceeds 5 parts by weight, stickiness and odor become to be disadvantageously caused by a large amount of bleeding 
and a large amount of gel unfavorably tends to be produced. 

so The polyester (D) constituting the intermediate layer of tiie wrapping film of tiie present invention is a thermoplastic 
polyester obtained by the polycondensation of a dibasic add and a divalent alcohol. For example, a saturated polyester 
produced from terephthalic add or a derivative thereof and etiiytene glycol is preferable. 

As tiie terephtiialic acid derivative as the main add component of the polyester (D), a lower alkyt (C^Cs) ester of 
terephthalic acid is preferable. An alkyi ester having 1 to 4 cart>on atoms, particularly, dimettiyl terephthalate is prefer- 

55 able. 

In the present invention, a part (generally 2 to 20 wt%) of tiie aM component may be replaced by anotiier acid 
component such as dicarboxylic acid or oxycarboxylic acid otiier than terephthalic add, for example, isophthalic add, 
phtiialic acid. 2,6-naphtiialenedicartx>xylic acid, parahydroxyethoxybenzoic acid, adipic acid, sebacic add, and a lower 
alkyI (CrCs) ester ttiereof. 
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The main glycol component of the polyester (D) In ttie present invention is ethylene glycol. A part (generally 2 to 20 
wt%) of the ethylene glycol may be replaced by another glycol component such as trimethylene glycol, tetramethylene 
glycol, hexamethylene glycol, neopentyl glycol and 1,4-cycl<*exanedimethanol. 

In any case, the polyester (D) in the present invention refers to a polyester containing ethylene terephthalate units 
as the main component, for example, not less than 80 mol% based on all the conponents. 

As the polyester (D) in the present invention, polyethylene terephthalate (PET) conposed of about 50 mol% of 
terephthalic acid and about 50 mol% of ethylene glycol, and having a viscosity-average molecular weight of 10 000 to 
30,000. preferably 17.000 to 22.000 is particularly preferable because it has excellent transparency and film-formina 
property, and good heat-resistance which are required of a wrapping film. 

Hie appropriate intrinsic viscosity h] of the polyester (D) of the present invention is 0.4 to 1 .0. preferably 0 5 to 0 8 
from the view-point of the film-fonning property. 

The wrapping film of the present invention is produced by forming an unstretched. laminated film conposed of the 
polypropylenes composition as the outer and inner layers and the polyester (D) as the intennediate layer by any con- 
ventonal lamination method, and stretching the resultant unstretched, laminated film. 

As examples of a method of producing the unstretched. laminated film O e. lamination method), a heat-bonding 
lamination method, an extnjsion lamination method, a dry lamination method and a coextrusion method may be exem- 
plified. Among these, a coextrusion method is particularly preferable. 

As the coextnision method, a T-die extrusion method and an air-cooHng or water-coding inflation method may be 
adopted. Among these, a T-die extmsion method and a water-cooling inflation method are preferable. By quenching the 
melt-extruded resin by either of these methods, it is possible to obtain a film having an excellent transparency. 

TTie unstretched. laminated fBm is farmed so that the outer layer and the inner layer have a thickness of 10 to 200 
(im. preferably 20 to 100 jim. and the intermediate layer has a thickness of 5 to 200 jim. preferably 10 to 50 urn An 
adhesive layer may be disposed between the intermediate layer and the inner layer and/or between the intermediate 
layer and the outer layer, and the thickness of the adhesive layer is 2 to 40 nm. preferably 4 to 20 jm 

Theunstretohed. laminated film obtained by a coextrusion method is stretched in at least one direction namely, 
either in the machine direction (parallel to the direction of film drawing) or in the transverse direction (vertical to the 
direction of film drawing). The film is uniaxially or biaxially stretched by a stretch ratio of 2 to 6 times, preferably 3 to 5 
times in each direction. In the case of uniaxial stretching, the film is preferably stretched in the machine direction by the 
above described stretch ratio. H the stretch ratio is less than 2. the cuttabPity of the stretched f Dm tends to be lowered 
If the stretch ratio is more than 6. the stretching properties of the film tend to be lowered and a rapture and an uneven- 
ness of stretehing are apt to be generated, the stretching operation is carried out, for example, by heating tiie 
unstretched film as it is or after silted to a predetermined width, stretching the heated film in the machine direction by. 
for example, changing the peripheral speed of stretch rolls, and then stretching the resultant film in the taansverse direc- 
tion by a tentenng stretching method. The preheating temperature for the stretching process is in the range of 50«C to 
35 (melting point of the polypropylene (A) - WC). preferably in the range of 70 to 140"'C. 

The heat-setting temperature after stretching the film is a temperature higher Uian tiie preheating temperature In 
order to prevent the film from wrinkling and shrinking at a high temperature, the film is preferably heat-set at as high a 
temperature as possible. The heat-setting process is carried out at a temperature in the range of the preheating tem- 
perature to (melting point of the polypropylene (A) - lO'C), preferably in the range of 80 to 150*C. 

If tiie preheating tenperature or the heat-setting tenperature is over a temperature of about 10»C lower than the 
melting point of the polypropylene (A), the fOm easily adheres to the stretch rolls. On the other hand, if the preheating 

temperature IS lower than 50«C. the PET tendstobecomedifficulttostretehduetothe insufficient heat, thereby 

to cause a rupture. 

Tlie thickness of the packaging film of the present Invention is not more than 40 |im, preferably 2 to 30 iim more 
preferably 5 to 20 um. The thickness of the intermediate layer is 10 to 90%, preferably 15 to 80%. more prefer^ly 20 
to 40% based on the total thickness. If the film thickness is larger than 40 urn, the tear strength of the film, when the film 
IS cut. becomes too large for a wrapping film. 

If the thickness of the Intermediate layer is less than 1 0% based on the total thickness, it is difficult to maintain the 
intnnsic heat-resistance and mechanical strength of PET The intermediate f Om. preferably, has a thickness of not less 
than 15% based on the total thickness. On the other hand, if the thickness of the intermediate film Is larger than 90% 
based on the total thickness, the layer of the polypropylene layer becomes so thin that it is difficult to f ilm-fbmi the inter- 
mediate layer uniformly by coextrusion. In addition, it Is disadvantageous from the view-point of cost The intermediate 
layer preferably has a thickness of not more than 80% based on the total thickness. 

The stretched, laminated film of the present invention is composed of at least three resin layers, namely outer 
ayer/intermediate layer/inner layer. The stretched, laminated film of the present invention may have four or more resin 
ayers. For example, the fBm may have a structure of outer layer/adhesive layer/lntemiediate layer/inner layer outer 
ayeryintermediate layer/adhesive layer/inner layer, or outer layer/adhesive layer/intermediate layer/adhesive lay w/inner 
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In the present invention, a five-layered film composed of three kinds of resins having an adhesive layer of a modi- 
fied polyolefin between the outer layer and the intermediate layer, and between the inner layer and the intermediate 
layer is especially preferable, because it does not impair the transparency and the film-forming property as a wrapping 
film. As examples of the modified polyolefin, a polyolefin such as polyethylene and polypropylene having a polar groap 
5 of an unsaturated cartx3xylic acid such as anhydrous maieic add or a derivative thereof added thereto by a graft reac- 
tion may be used. As a resin to be grafted, the polyester (D) used for the inner and outer layers is preferable in the point 
of adherence. 

The amount of modifying monomer of an unsaturated carboxylic acid, particularly, anhydrous maieic acid to be 
grafted is 0.01 to 10 parts by weight, preferably 0.01 to 3 parts by weight based on the parts by weight of the base resin 
10 to be grafted from the view-point of an adhesion with the polyester (D) as the intermediate layer. 

It is preferakde to dispose such an adhesive layer so as to have a thickness of 2 to 20%, preferably 3 to 10% based 
on the total thickness of the wrapping film. 

Alternatively, by adding an appropriate adhesive component to each layer, it is possible to prevent each layer of a 
three-layer structure from peeling off without disposing any adhesive layer. 
75 As examples of the adhesive component to be added to the outer layer, the intermediate layer and the inner layer 
(the amount of adhesive component to be added: 5 to 20 wt%), Novatec AP790P, AP792P. AP196P and AP197P (mfd. 
by Mitsubishi Kasei Corporation) may be exemplified. 

The packaging film produced in the above-described manner has a shear peel strength of not less than 0.4 kg/cm^. 
preferably 0.5 to 2.5 kg/cm?, and a 1 80^ peel strength of not more than 4 g/50 mm. preferably 1 to 3 g/50 mm. The ten- 
20 sile break elongation in the machine direction (parallel to the direction of drawing) is not more than 200%, preferably 5 
to 150%, and the ratio of the tensile break elongation in the machine direction (parallel to the direction of drawing) and 
that in the transverse direction (vertical to the direction of drawing) is not more than 3, preferably 0.1 to 2. 

The heat-resistant temperature of the wrapping film of the present Invention is not lower than 200''C, preferably not 
lower than 210*'C. and the percentage of heat-shrinkage at a temperature of 140*^0 for 45 sec Is not more than ±5%, 
25 preferably not more than ±3.5% both in the machine direction and in the transverse direction. The gas barrier property 
of the wrapping film of the present invention is not more than 500 cc/m^ • 24 hr • atm. 

These physical properties are obtained by the later-described measuring methods, and the shear peel strength and 
the 1 80° peel strength represent the adherence of the wrapping film of the present invention, and the tensile break elon- 
gation and the ratio of the tensile break elongation represent the cuttabllity. 
30 The wrapping film of the present invention has excellent cuttability, transparency, heat-resistance, adherence, gas- 
barrier property, anti-heat shrinkage and food stability. 

In addition, the wrapping film of the present invention is free from the problem of generation of chlorine, so that it is 
also favorable from the view-point of the environmental problems. 

35 Examples 

The present invention will be explained in more detail hereinunder with reference to the following examples. 
The physical properties of the f ilm obtained were measured by the following methods. 

40 (1) Transparency (haze value) 

The transparency of the film was measured by a haze meter in accordance with JIS K 671 4. The haze value of the 
stretched, laminated film of the present invention of not more than 5. more preferably not more than 3 is preferred. 

45 (g) Heat-resistant tgmpgratgre 

Paper of 25 mm in length was applied to both the upper and lower ends of a test piece cut into a strip of 30 mm in 
width and 14 cm in length, and a weight of 10 g was hung from the test piece for 1 hour. The maximum ambient tem- 
perature at which the test piece was not broken, was read in the unit of ten degrees (See "Quality indication of wrapping 
so film", the Tokyo-regulation No. 1072). 

(3) Percentage of heat-shrinkage 

The film was cut into a test piece 1 0 mm in diameter by a blanking jig, and the test piece was dipped in an aluminum 
55 pan accommodating silicone oil. The aluminum pan was placed on a hot plate heated to 1 40*'C. The temperature of the 
hot plate was temporarily lowered because the heat was transferred to the aluminum pan. The test piece is maintained 
at a temperature of 1 40°C for 45 sec after the temperature of the hot plate rose again to 1 40*^0. and then the test piece 
was taken out and a change in the size thereof was measured. The result is expressed in percentage. 
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The film was vround around a tubular core and accommodated in a vwapping film case. The film was cut with the 
ortting edge, and the cuttabtlrty was evaluated in four levels (good, normal, slightly bad. bad) on the assumption that 
the cuttability of a commercially available wrapping film was m the level of "normal". The wrapping film of the present 
invention is required to have a cuttability of "good". 

(Si Adhesion strengtt^ 

Two sheets of film were laid with one on top of the other. A roll of 25 nmif and 150 mm in width was pressed against 
the film at a linear pressure of 0.3 kg/cm three times. Within 5 minutes thereafter, the forces required for shear peeling 
the two sheets of film and for peeling the two sheets of fflm in the direction of 180* were measured tw an Inslron-tyoe 
tensile strength tester under the conditions shown in Table 1 . 



Table 1 





Shear 

peeling 


180"* peeling 


Pulling speed 


300 mm/min 


300 mm/min 


Chuck gap 


50 mm 


50 mm 


Width of sample 


25 mm 


50nrun 


Area for adhesion 


25 mm¥25mm 


50 mm ¥50 mm 


Unit of measured value 


kg/cm^ 


g/50mm 



(g) Tensile break elongation and the ratio of the tensHe break elonqafion 

The tensile break elongations of the film in the machine direction (parallel to the direction of drawing) and the trans- 
verse direction (vertical to the direction of drawing) were measured in accoidance with JIS C 231 8. The ratio of the ten- 
sile break elongatnns in the machine direction and in the transverse direction was obtained from these values. 

Examples 1 to 4. Compar ative Examolfts 1 a 

A propylene-ethylene random copolymer [Mitsubishi Polypro 6500J (trade mark), produced by Mitsubishi Kasei 

R^iZf ^^^"^ ^-^^^ ^ polypropylene (A), polybutene [Nissan 

Polybutene 01 5SH (trade name), produced by Nippon Oil and Fats Ca, Ltd.) (average molecular weight: 580. viscosity 
^000 cps at 25»C) was used as the polybutene and/or polyisobutylene (B). and diglycerin monooleate (produced by 
f^iken Vitamin Co.. LU.) was used as the pdyglycerin fatty acid ester (C). The amount of each component used is 
Shown in Table 2. and these components were mixed by a blender and thereafter the resultant mixture was peiletized 
by a biaxial extruder having a diameter of 30 mm at a temperature of 220'C to produce a polypropylene compositton 

^iKing a three-kind five-layer T-die coextruder having a width of 450 nm. the polypropylene conposition was 
charged into an exfruder No. 1 having a diameter of 50 mm, a polyethylene terephthalate having a viscosity-average 
molecular weight of 20.000 and an intrinsic viscosity [t,] of 0.60 dl/g (produced by Mitsubishi Kasei Corporation) was 
ZS!? T.!2tT^ ^ *^ ^ "^^^ of 40 mm as the polyester (D). and an adhesive polyolefin resin. 
Novatec-AP196T (trade name, produced by Mitsubishi Kasei Corporation) was charged into an extruder No 3 having 
a diameter of 40 mm. These components were simultaneously extruded at a die tenperature of 280»C and formed into 
a Mm at a chiN roll temperature of 30°C and a draw-off speed of 20 mAnin to produce a three-kind five-layered film of 
170 ^ in thickness whkrfi is composed of: outer layer (polypropylene composition)/adhesive layer (adhesive 
r^nV^ntermediate layer (PED/adhesive layer (adhesive resin)/inner layer (polypropylene composition). The thickness 
ratio of the layers of each film is shown in Table 2. 

The film obtained was stretched in the machine direction (MD) by rolls and in the transverse direcfion (TD) by a 
tenter by a stretch ratio shown in Table 2 at a preheating temperature of 90«C and was heat-set at a heat-setting tan- 
perature of 120-C so as to produce a stretched multi-layer film of 10 pm in thickness. 

The trareparenqr. heat-resistant temperature, percentage of shrinkage, cuttability and adhesion strength were 
measured. The results are shown in Table 3. s* ««> 



EP 0524 572 B1 



The physical properties of the films in Corrparative Examples 2 and 5 were unable to be evaluated respectively, 
because stripes were produced due to the addition of excess polyglycerin fatty add ester (C) in Comparative Example 
2. and a because rupture was caused during the stretching process, which made sampling impossible, in Comparative 
Example 5. 

5 The cuttability of the films in Comparative Exanples 6 and 8 were evaluated to be "slightly bad" and "bad", respec- 
tively, because the f Dms extended slightly and were difficult to cut. 



Table 2 





Composition of 
PP layer (parts by 
weight) 


Thickness 
ratio of 
layers 
(PP/Ad/PET/ 
Ad/PP) 


Stretch 
ratio (Mu/Tuj 




(A) 


(B) 


(C) 






Example 


1 


100 


12 


1 


O/l/Af I/O 






2 


100 


12 


2 


3/1/2/iy3 


4/4 




3 


100 


14 


1 


3/1/2/1/3 


4/4 




4 


100 


12 


2 


3/1/2/1/3 


3.5/1 


Comparative Example 


1 


100 


12 


0 


3/1/2/1/3 


4/4 




2 


100 


12 


6 


3/1/2/1/3 


1/1 




3 


100 


2 


2 


3/1/2/1/3 


4/4 




4 


100 


35 


2 


3/1/2/1/3 


4/4 




5 


100 


12 


2 


3/1^1/3 


in 




6 


100 


12 


2 


3/1^1/3 


1.7/1.7 




7 


100 


12 


2 


3/1/2/1/5 


4/4 




8 


100 


12 


2 


3/1/2/1/3 


1.7/4 
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Claims 

I . A stretched, laminated film comprising at least an outer layer, an intermediate layer and an inner layer, 

5 said outer layer and inner layer comprising a polypropylenes composition composed of 100 parts by weight of 

polypropylenes (A). 2 to 30 parts by weight of polybutene and/or polyisobutylene (B) and 0.2 to 5 parts by 
weight of a polyglycerin fatty acid ester (C) ; and 

said intennediate layer comprising polyesters (D) containing ethylene terephthalate units as the main compo- 
nent; 

10 said film being uniaxially or biaxiaily stretched by a stretch ratio of 2 to 6 times in each direction; and 

said film having a shea:r peel strength of said outer layer aind said inner layer of not less than 0.4 kg/cm^. and 

a^SO'* peel strength thereof of not more than 4 g/50 mm. (measured as stated in the description), 

a tensile break elongation in the machine direction of not more than 200% (measured according to JtS C 

2318). 

IS a ratio of the tensile break elongation in the machine direction and that in the transverse direction of not more 

than 3. 

a thickness of not more than 40 jrni. and 

a thickness of said intermediate layer of 10 to 90% of the total film thickness. 

20 2. A stretched, laminated film according to claim 1. wherein said polypropylenes (A) are either of a propylene 
homopolymer and a propylene copolymer. 

3. A stretched, laminated film according to claim 1, wherein said polypropylenes (A) have a melt flow rate of 0.5 to 20 
g/1 0 nriin and a density of 0.89 to 0.91 g/cm^. 

25 

4. A stretched, laminated film according to claim 1 , wherein said polybutene and/or polyisobutylene (B) has a number- 
average molecular weight of 200 to 3.000 and a viscosity of 300 to 50,000 cps. 

5. A stretched, laminated film according to claim 1, wherein said polyglycerin fatty acid ester (C) is a compound 
30 obtained by esterifying at least one hydroxyl group of a glycerin condensation with a higher fatty acid having 8 to . 

22 cartoon atoms. 

6. A stretched, laminated film according to daim 1. wherein said component (D) is a saturated polyester produced 
from terephthalic add or a derivative thereof and ethylene glycd. 

35 

7. A stretched, laminated film according to claim 1 , further comprising an adhesive layer between said intermediated 
layer and said outer layer and between said intermediate layer and said inner layer. 

8. A stretched, laminated film according to claim 7, wherein said adhesive layer comprises modified polyolefins. 

40 

9. A stretched, laminated film according to claim 1 . wherein said film is a coextruded, laminated film. 

1 0. A stretched, laminated film according to daim 1 , wherein said film is obtained by biaxiaily stretching an unstretched 
laminated film in the machine direction and in tiie transverse direction. 

45 

II. A stretched, laminated film according to daim 1. wherein said film is obtained by uniaxially stretching an 
unstretched laminated film in the machine direction. 

Patentanspruche 

so 

1. Gestreckter Schichtfilm, der wenlgstens eine du3ere Schlcht. eine Zwischenschicht und eine innere Schicht 
umfaBt. 

wobei besagte duBere Schicht und innere Schicht eine Polypropylenzusammensetzung umfeissen. die aus 100 
55 Gewichtsteilen Polypropylen (A), 2 bis 30 Gewichtsteilen Polybuten und/oder Polyisobutylen (B) und 0,2 bis 5 

Gewlchtsteilen eines Potyglycerin-Fettsdureesters (C) zusammengesetzt tst; und 

besagte Zwischenschicht Polyester (D) umfa8t. die Ethylenterephthalateinheiten als die Hauptkomponente 
entiiatten; und 
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^gter Rim einaxial oder biaxial gestreckt ist mit einem Streckverhaitnis von 2 bis 6 mal in jeder Richtung; 

besagter Film eine Sdier-Schaifestigkeit besagter auBerer Schicht und besagter innerer Schicht von nicht 
wenig» als 0.4 kg/cm^ und eine ISO* Schaifestigkeitderselben von nicht mehr als 4g/50 mm (gemessen wie 

in der Beschreibung angegeben), 

MaschinenricWung von nicW mehr als 200 % (gemessen in Obereinstimmung 
mitJISC2318), " 

ein Verhaitnis der Zug-Bruchdehnung in der MaschinenricWung und der in der Querrichtung von nicht mehr als 
eine Dicte von nicht mehr als 40 )im, und 

eine Dicl« besagter Zwischenschlcht von 10 bis 90 % der gesamten Rlmdidw hat 

2. Gestredder Schichtlilm nach Anspwch 1. dadurch gekennzeichnet. daB besagte Propylene (A) entweder ein Pro- 
pylenhomopolymer Oder ein Propylencopolymersind. ; wnwwer em rro 

3. Geslreckter Schichtfilm nach Anspruch 1 . dadurch gekennzeichnet. daB besagte Polypropylene (A) eine Schmete- 
fluBrate von 0,5 bis 20 g/10 Min. und eine Dichte von 0.89 bis 0,91 g/cm^ haben. 

4. Gestr^er Schichtfilm nach Anspruch 1. dadurch gekennzeichnet. daB gesagtes Polybuten und/oder Polyisobu- 
qpThaf Zahlenmittel von 200 bis 3.000 und eine Viskosltat von 300 bis 50.000 

5. GestrecWer Schichtfilm nach Anspruch 1. dadurch gekennzeichnet. daB besagter Polyglycerin-Fettsaureester fC) 
e,ne Vert),ndung ist. die durch Veresterung wenigstens einer Hydroxylgruppe eines Glycerinkondensationspro- 
duklsmiteinerhOherenFetteauremit8bis22K6hlensto*fatomenerhaltenvMrd. 

6. GestrecWer Schichtfilm nach Anspruch 1. dadurch gekennzeichnet. daB besagte Komponente (D) ein gesdttigter 
Polyester. hergestelH aus Terephthalsdure Oder einem Derivat derselben und Ethylenglykol, ist 

7. GestrecWer ScWchtfHm nach Anspnich 1, dadurch gekennzeichnet. daB er des weiteren eine Adhasionsschlcht 
™^en besagta Zvw-schei^icht und besagter auBerer Schicht und zwischen besagter Zwischenschicht und 
Desagter innerer Schicht umbBt. 

®' 2,?*".^^' '^'^ ''' sekennzeichnet. daB besagte Adhasionsschlcht modifizierte 

roiyoiefine umfaBt. 

9. Ge^recWer Schichtfilm nach Anspruch 1. dadurch gekennzeichnet. daB besagter Film ein kbextrudierter Schicht- 
iiinn ist. 

10. pe^^er Schichtfilm nach Anspruch 1 . dadurch gekennzek:hnet daB besagter Rm erhalten wild durch biaxia- 
les Strecken eines nichtgestrecWen Schichtfilms in der It/laschinenrichtung und in der Querrichtung. 

S^^®' Schichtfilm nach Anspruch l . dadurch gekennzeichnet daB besagter Film erhalten wird durch einaxia- 
les Strecken eines nichtgestrecWen Schtehtfilms in der Maschinenrichtung. 

Revendlcations 

^' rillir*^'* ^ comprenant au moins une couche ext6rieure. une couche interm&liaire et une couche int6- 

ces couches extSrieure et int6rieure comprenant une composttion a base de polypropyldnes contenant 100 
f f.'f * fX)lypropyl6nes (A), de 2 a 30 parties en poids de polybut^ne et/ou de polyisobutyldne (B) 
et de 0.2 a 5 parties en poids d-un ester de type polyglyc6rol-acide gras (C) el 
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la couche interm^diaire comprenant des polyesters (D) contenant des motifs t^r^phtalate d'^hyl^e comma 
principal composant, ce film 6tant 6tir6 uniaxialement ou biaxialement selon un taux d*6tirage de 2 & 6 fois 
dans chaque direction ; et ce film ayant : 

une resistance k Tarrachement par dsaillement de la couche ext6rieure et de la couche int^rieure, non inf6- 
5 rieure ^ 0,4 kg/cm^, et une resistance k Tarrachement k 1 80^, non sup6rleure k 4 g/50 mm; mesur^e ainsi que 

cela est mentionnd dans la descriptloa 

un allongement k la rupture par traction dans ie sens machine non sup6rieur k 200 %, mesur6 selon la norma 
JISC2318. 

un rapport de Tailongement k la rupture par traction dans Ie sens machine k celui dans la direction trsinsver- 
10 sale, non sup^rieur k 3, 

une epaisseur non sup6rieure k 40 ^m, et 

une 6paisseur de la couche interm6dialre de 10 d 90 % par rapport k I'^paisseur totale de film. 

2. Film stratifie et 6tir6 selon la revendicatlon 1. les polypropyl^nes (A) comprenant un homopolym^re de propyl^e 
IS et un copolymdre de propylene. 

3. F=ilm stratif i6 et ^tir^ selon la revendicatlon 1 . dans lequel tes potypropytdnes (A) ont un indice de fluidity k chaud 
de 0.5 ^ 20 g/10 mn. et une masse volumique de 0.89 k 0.91 g/crrP. 

20 4. Film stratif i6 et 6ttre selon la revendication 1 . dans lequel Ie polytxjt^ne et/ou Ie polyisobutyldne (B). ont un poids 
mol6culaire moyen en nombre de 200 k 3 000. et une viscosity de 300 k 50 000 cP. 

5. Film stratif 16 et 6tir6 selon la revendication 1 . dans lequel Fester de type polyglyc^ol-acide gras (C). est un com- 
post obtenu par est^rification d'au moins un groups hydroxyle d'un produit de condensation du glycerol avec un 

25 acide gras sup6rieur comportant de 8 ^ 22 atomes de cartx>ne. 

6. Film stratifie et ^ir^ selon la revendication 1 . dans lequel le composant (D) est un polyester satur^ produit k partir 
d'acide t^6phtalique ou d'un dkrWk de celui-ci. et d*6thyldne glycol. 

30 7. Film stratif i6 et 6tir6 selon la revendication 1 . comprenant en outre une couche adhesive entre la couche interm6- 
diaire et la couche ext^rieure. et entre la couche interm^iaire et la couche int^rieure. 

8. Film stratif 16 et 6tir6 selon la revendication 7. dans lequel la couche adhesive comprend des polyol6f ines modif i6es. 

35 9. Rim stratif 16 et 6tir6 selon la revendication 1 . qui est un film stratif 16 et coextrud6. 

1 0. Film stratif 16 et 6tir6 selon la revendication 1 . obtenu par 6tirage biaxial d'un film stratif i6 et hon 6tir6. dans le sens 
machine et dans la direction transversale. 

40 1 1 . Film stratif i6 et 6tir6 selon la revendication 1 . obtenu par 6tirage uniaxial d'un film stratif i6 et non 6tir6. dans ie sens 
machine. 
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